What is Claimed is : 

1. A powder batch comprising gold particles, wherein said particles are 
substantially spherical, have a weight avei/age particle size of not greater than about 5 //m and 
a particle size distribution wherein at least about 90 weight percent of said particles are not 
larger than twice said average particle/size and wherein said particles comprise crystallites 
having an average crystallite size of at least about 40 nanometers. 

2. A powder batch as recitejd in Claim 1, wherein said particles comprise at least 
about 50 weight percent gold metal. 

3. A powder batch as reci/ed in Claim 1, wherein said particles comprise at least 
about 80 weight percent gold metal 

4. A powder batch as recited in Claim 1, wherein at least about 95 weight percent 
of said metal particles are not largjer than twice said average particle size. 

5. A powder batch a^Vjbcited in Claim 1, wherein at least about 90 weight percent 
of said metal particles are no^lar^er than 1 .5 times said average particle size. 

6. A powder batqi as 'edited in Claim 1, wherein at least about 95 weight percent 
of said metal particles are tnokJ^raer than 1 .5 times said average particle size. 



7. A powder batch as recited in Claim 1, wherein said average crystallite size is 
at least about 20 percent of said average particle size. 

8. A powder batch as recited in Claim 1, wherein said average crystallite size is 
at least about 40 percent of said average particle size. 

9. A powder batch ajs recited in Claim 1, wherein said average crystallite size is 
at least about 60 nanometers. 

10. A powder batch ks recited in Claim 1, wherein said average crystallite size is 
at least about 100 nanometers^/ 
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104. A method for the production of gold rrjetal particles, comprising the steps of: 

a) generating an aerosol of droplets from a liquid wherein said liquid 
comprises a gold metal precursor and wherein saicr droplets have a size distribution such that 
at least about 80 weight percent of said dropl^is have a size of from about 1 ixvc\ to about 5 
//m; 

b) moving said droplets/in a carrier gas; and 

c) heating said droplets to remove liquid therefrom and form gold metal 

particles comprising at least about SOA/eight percent gold metal. 
fly i 

^>0§~ A method as recited in Claim wherein said carrier gas is air. 

A method as recited in Claim +647wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of not greater than about 1 065 ° 

c i 

^YeTT A method as recited in Claim TO 2 *; wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of from about 450° C to about 
750°C 

171*08: A method as recited in Claim *ffi4r wherein said metal particles have a particle 
density of at least about 1 5.9 g/cm 3 . 

kr09* A method as recited in Claim t64; wherein said metal particles have a particle 
density of at least about 1 7.4 g/cm 3 . 

*| ttO> A method as recited in Claim *04> wherein said droplets in said aerosol have 
a size distribution such that no greater than about 20 weight percent of the droplets in said 
aerosol are larger than about twice the weight average droplet size. 

111. A method as recited in Claim 1 04, further comprising the step of removing a 
portion of droplets from said aerosol, vyfyejjefn said removed droplets have an aerodynamic 




diameter greater than a preselected jpaximum diameter. 



^ <tf-£r A method as recited in Claim nW, further comprising the step of removing a 
second portion of said droplets from said aerosol, wherein said second portion of droplets 
have an aerodynamic diameter less than a preselected minimum diameter. 

^TT3? A method as recited in Claim-Wtt; wherein said liquid is a solution comprising 
a gold metal precursor selected from the group consisting of gold nitrate, gold chloride, gold 
sulfate and gold oxalate. 

t^*tt4>^ A method as recited in Claim >64Twherein said liquid is a solution comprising 
gold chloride. 

^ TH^ A method as recited in Claim -MX* wherein said liquid comprises a precursor 
for at least one metal alloying element. 

A method as recited in Claim yhn wherein said liquid comprises a precursor 
for at least one metal alloying element selected from the group consisting of palladium, silver, 
nickel, copper and platinum. 

l^TTTr- A method as recited in Claim +047 further comprising the step of coating an 
outer surface of said gold metal particles. 

l 1 ^ rh&w A method as recited in Claim +047 further comprising the step of coating an 
outer surface of said gold metal particles with a metal oxide coating. 

^H^-. a method as recited in Claim further comprising the step of coating an 
outer surface of said gold metal particles with an organic coating. 

\l* A method as recited in Claim wherein said gold metal particles further 

comprise a non-metallic phase. 

V*! -*24t- A method as recited in Claim t©4; wherein said gold metal particles further 
comprise a metal oxide phase. 
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-t^TT A method for the production of composite metal particles, comprising the steps 

of: 

a) forming a liquid solution comprising a gold metal precursor and a non- 
metallic second phase precursor; 

b) generating an aerosol of droplets from said liquid solution; 

c) moving said droplets in a carrier gas; 

d) heating said droplets to remove liquid therefrom and form metal 
composite particles comprising gold metal and a non-metallic second phase, 

A method as recited in Claim wherein said carrier gas comprises air. 

A method as recited in Claim *22Twherein said heating step comprises passing 
said droplets through a heating zone having a temperature of less than about 1 065 °C. 

A method as recited in Claim ^227*wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of from about 450° C to about 
750° C 

A method as recited in Claim l&f, wherein said metal particles have a particle 
density of at least about 90 percent of the theoretical density for said composite particles. 

A method as recited in Claim J-i^^wherein said aerosol droplets have an 
average size of from about 1 /zm to about 5 //m and wherein not greater than about 20 weight 
percent of said droplets have a size greater than about twice said average droplet size. 

A method as recited in Claim *Jlf further comprising the step of removing at 
least a first portion of droplets from said aerosol wherein said droplets in said removed first 
portion have an aerodynamic diameter greater than a preselected maximum diameter. 

r ^420 ^> A method as recited in Claim further comprising the step of removing a 
second portion of said droplets from said aerosol, wherein said droplets in said removed 
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second portion have an aerodynamic diameter less than a preselected minimum diameter. 

^ A method as recited in Claim -4-2?, wherein said gold metal precursor is selected 

from the group consisting of gold nitrate, gold hydroxide, gold chloride, gold sulfate and gold 
oxalate. ^ 

7~lr1-3i"P A method as recited in Claim *22Twherein said gold metal precursor is gold 
chloride. 

A method as recited in Claim 4227wherein said non-metallic second phase 
precursor comprises a metal salt dissolved in said liquid solution. 

^Vt*3dr* A method as recited in Claim >22Twherein said non-metallic second phase 
precursor comprises a colloidal suspension. 

**P +33>- A method as recited in Claim 4^Twherein said non-metallic second phase is 
a metal oxide. 

^\*B5~ A method as recited in Claim 4if^wherein said non-metallic second phase is 
a metal oxide selected from the group consisting of NiO, Si0 2 , Cu 2 0, CuO, B 2 0 3 , Ti0 2 , Zr0 2 , 
Bi 2 0 3/ PbO, Sn0 2/ Ce0 2/ Ce 2 0 3 , V 2 O s and Al 2 0 3 . 

/^^34r> A method as recited in Claim <liSf wherein said composite metal particles 
comprise gold metal and from about 0.2 to about 35 weight percentof a non-metallic second 



phase, 



^ / • 137. A method as recited in Claim V22rfurther comprising the step of coating an 



outer surface of said composite metal particles. 




t$8T A method for the production of metal alloy particles, comprising the steps of: 

a) forming a liquid solution comprising a gold metal precursor and a 
second metal precursor; 

b) generating an aerosol of droplets from said liquid solution; 

c) moving said droplets in a carrier gas; 

d) heating said droplets to remove liquid therefrom and form metal alloy 
particle^xomprising gold metal and a second metal. 

ri^97^ A method as recited in Claim wherein said carrier gas comprises air. 

<fefflO^A method as recited in Claim -resTwherein said heating step comprises passing 
said droplets through a heating zone having a temperature of less than about 1065° C 

^j^m^ A method as recited in Claim ^^wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of from about 450° C to about 
750° C. 

^ t42^ A method as recited in Claim l^eTwherein said metal alloy particles have a 
particle density of at least about 90 percent of the theoretical density for said metal alloy 
particles. . 

f^T*B~ A method as recited in Claim j4bt wherein said aerosol droplets have an 
average droplet size of from about 1 //m to about 5 //m and wherein not greater than about 
20 weight percent of said droplets have a size greater than about twice said average droplet^ 

size * ^4* 

^x3 ^1 4tv A method as recited in Claim 4-3*7 further comprising the step of removing at 

least a first portion of droplets from said aerosol wherein said droplets in said removed first 

portion have an aerodynamic diameter greater than a preselected maximum diameter. 

1^1^457- A method as recited in Claim further comprising the step of removing a 




second portion of said droplets from said aerosol, wherein said droplets in said removed 
second portion have an aerodynamic diameter less than a preselected minimum diameter. 

A method as recited in Claim >*8f" wherein said gold metal precursor is selected 
from the group consisting of gold nitrate, gold chloride, gold sulfate and gold oxalate. 

A method as recited in Claim ^^wherein said gold metal precursor is gold 

chloride. 

-=Hi8r A method as recited in Claim 43Uwherein said second metal phase is selected 
from the group consisting of palladium, silver, nickel, copper, tungsten, molybdenum, tin and 
platinum. 

*49T A method as recited in Claim ^^STwherein said second metal phase is selected 
from the group consisting of palladium and platinum. 

¥5^ A method as recited in Claim^S^wherein said metal alloy particles comprise 
gold metal and up to about 40 weight percent of said second metal phase. 

A method as recited in Claim wherein said metal alloy particles are 
homogeneously alloyed with substantially no phase segregation of said gold metal and said 
second m^al. 

-vht A method as recited in Claim 1-36; further comprising the step of coating an 
outer surface of said metal alloy particles. 
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JJrrr A method for the production of coated metal particles, comprising the steps of: 

a) forming a liquid solution comprising a gold metal precursor; 

b) generating an aerosol of droplets from said liquid solution; 

c) moving said droplets in a carrier gas; 

d) heating said droplets to remove liquid therefrom and form metal particles 
comprising gold metal; and 

^ e) coating an outer surface of said gold metal particles. 
T54r A method as recited in Claim 4-53/ wherein said coating step comprises 
contacting said metal particles with a volatile coating precursor. 

A method as recited in Claim jJ^wherein said coating step comprises 



contacting said metal particles with a volatile coating precursor selected from the group 
consisting of metal chlorides, metal acetates and metal alkoxides. 

^Jfer A method as recited in Claim jiS'wherein said carrier gas comprises hydrogen. 
A method as recited in Claim W*$*wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of not greater than about 1065° 

tlet A method as recited in Claim l^wherein said heating step comprises passing 
said droplets through a heating zone having a temperature of from about 450° C to about 

7500 z <,< & 

"t&h* A method as recited in Claim I53;wherein said metal particles have a particle 
density of at least about 90 percent of the theoretical density for said metal particles. 

+6§^ A method as recited in Claim ^^^^wherein said aerosol droplets have an 
average size of from about 1 //m to about 5 ixm and wherein not greater than about 20 weight 
percent of said droplets have a size greater than about twice said average droplet size. 
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A method as recited in Claim further comprising the step of removing at 
least a first portion of droplets from said aerosol wherein said droplets in said removed first 
portion have an aerodynamic diameter greater than a preselected maximum diameter. 

method as recited in Claim further comprising the step of removing a 
second portion of said droplets from said aerosol, wherein said droplets in said removed 
second portion have an aerodynamic diameter less than a preselected minimum diameter, 

A method as recited in Claim wherein said gold metal precursor is selected 
from the group consisting of gold nitrate, gold chloride, gold sulfate and gold oxalate. 

A method as recited in Claim 4-fr^Twherein said gold metal precursor is gold 

chloride. 

A method as recited in Claim l^^wherein said coating is a metal oxide. 

method as recited in Claim iJlj^wherein said coating has an average 
thickness of not greater than about 100 nanometers. 

method as recited in Claim wherein said coating is a metal oxide 
selected from the group consisting of Si0 2/ Al 2 0 3/ Zr0 2 , B 2 O s , Ti0 2 , Cu 2 0, CuO, PbO, Sn0 2/ 
Ce0 2/ Ce 2 0 3 , V 2 O s and Bi 2 0 3 . 
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11. A powder batch as recited in Claim 1, wherein said particles have a particle 
density of at least about 1 5.9 g/cr 

12. A powder batch as/recited in Claim 1, wherein said particles have a particle 
density of at least about 1 7.4 g/crfn 3 . 

13. A powder batch qs recited in Claim 1, wherein said particles have a particle 
density of at least about 1 8.3 g/fcm 3 . 



14. A powder batch 
about 0.1 tim to about 3 /zm, 

15. A powder batch 
about 0.3 //m to about 1 .5 yxft 

16. A powder bat 
percent of said particles are in 

17. A powder bal 
substantially uniform coating 

18. A powder bat 
composite particles comprisi 



s recited in Claim 1, wherein said average particle size is from 



is recited in Claim 1, wherein said average particle size is from 



recited in Claim 1, wherein not greater than about 1 weight 
the/form of hard agglomerates. 

as recited in Claim 1, wherein said particles comprise a 
substantially encapsulating an outer surface thereof. 
:h as recited in Claim 1, wherein said particles are metal 
g a non-metallic phase dispersed throughout a metal phase. 

19. A powder batch as recited in Claim 1, wherein said particles are metal 
composite particles comprising a metal oxide dispersed throughout a metal phase. 

20. A powder batjch as recited in Claim 1, wherein said powder batch has a specific 
surface area of not greater /than about 3 m 2 /g. 

21 . A powder batch as recited in Claim 1, wherein said particles comprise no more 



i 



than about 0.1 atomic percent impurities. 
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22. A powder batch comprising gold metal particles, wherein said metal particles 
comprise at least about 50 weight percent gold metal and wherein said metal particles have 
a weight average particle size of from about 0.3 //m to about 3 //m and wherein said metal 
particles comprise metal crystallites having an average crystallite size of at least about 40 
nanometers and said particles have a particle density of at least about 17,4 g/cm 3 . 

23. A powder batch as recited in Claim 22, wherein said metal particles comprise 
at least about 90 weight percent gold metal. 

24. A powder batcl/^s recited in Claim 22, wherein at least about 90 weight 
percent of said particles are r#>t/fai)ger than twice said average particle size. 

25. A powder batcft ^recited in Claim 22, wherein said particle density is at least 
about 1 8.3 g/cm 3 . 

26. A powder batcl/ as recited in Claim 22, wherein said particles are substantially 
spherical. 

27. A powder bdtdn as recited in Claim 22, wherein said average crystallite size is 
at least about 60 nanometers. 
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28. A powder batch comprising mefal alloy particles, said metal alloy particles 
comprising gold metal and at least a first metal alloying element, wherein said metal alloy 
particles have a weight average particle size of from about 0.1 /zm to about 5 //m and a 
particle size distribution wherein at least abpjt 90 weight percent of said particles are not 
larger than twice said average particle size. 

29. A powder batch as recited in (£laim 28, wherein said particles are substantially 
spherical. 

30. A powder batch as recited in Claim 28, wherein said first metal alloying 
element is selected from the group consisting of palladium, silver, nickel, copper, tungsten, 
molybdenum, tin and platinum. 

d in Claim 28, wherein said first metal alloying 
lladium. 

in Claim 28, wherein said metal alloy particles 
t gold metal and said first metal alloying element is 
homogeneously alloyed with said gold metal with substantially no phase segregation. 

33. A powder batch as recited in Claim 28, wherein said metal alloy particles 
comprise from about 1 to about 40 weight percent of said first metal alloying element. 

34. A powder batch as recited in Claim 28, wherein said metal alloy particles 

eight percent of said first metal alloying element. 

35. A powder batch as recited in Claim 28, wherein said average particle size is 
from about 0.3 //m to about 1 .5 //r 

36. A powder batch as recited in Claim 28, wherein said metal alloy particles 
comprise crystallites having an average crystallite size of at least about 40 nanometers. 

37. A powder batch as recited in Claim 28, wherein said metal alloy particles 



31. A powder batch as 
element is selected from platinum 

32. A powder batch asj 
comprise at least about 50 weight 



recit 
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comprise crystallites having an average /crystal lite size of at least about 60 nanometers. 

38. A powder batch as recired in Claim 28, wherein said metal alloy particles 
comprise crystallites having an average /rrystal lite size that is at least about 20 percent of said 
average particle size. 

39. A powder batch as/reci/eti in Claim 28, wherein said metal alloy particles have 
a lower sintering temperature than /pure gold metal particles. 

40. A powder batch as recited in Claim 28, wherein said metal alloy particles have 
a higher sintering temperature thfan pure gold metal particles. 
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41. A powder batch comprising coated metal particles, said metal particles 
comprising at least about 50 weight percent gold metal and having a weight average particle 
size of not greater than about 5 /zm and further comprising at least a first coating substantially 
encapsulating an outer surface of said particles. / 

42. A powder batch as recited in Claim 41, wherein said coated metal particles 
comprise crystallites having an average crystallite spe that is at least about 20 percent of said 
average particle size. / 

43. A powder batch as recited in Claim 41, wherein said average particle size is not 
greater than about 3 //m. / 

44. A powder batch as recited in Claim 41, wherein said average particle size is 
from about 0.3 jum to about 1.5 /zm. / 

45. A powder batch as recited in Claim 41, wherein said coated metal particles 
have a particle size distribution wherein jiueast about 90 weight percent of said particles are 
not larger than twice said average rarticle'size. 

46. A powder batch as recited in Claim 41, wherein said coated metal particles 
have a particle size distribution wherein^at least about 95 weight percent of said particles are 
not larger than twice said average particle size. 

47. A powder batch as recited in Claim 41, wherein said coated metal particles are 
substantially spherical. / 

48. A powder batch as recited in Claim 41, wherein said first coating has an average 
thickness of not greater than aboui 100 nanometers. 

49. A powder batch as/recited in Claim 41 , wherein said first coating comprises a 
metal oxide. / 

50. A powder batch/as recited in Claim 41 , wherein said first coating comprises a 
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metal oxide selected from the group consisting of Zrp 2/ NiO, Si0 2/ B 2 O s/ Ti0 2/ Cu 2 0, CuO, 
Bi 2 0 3 , PbO, Sn0 2 , Ce0 2 , Ce 2 0 3/ V 2 O s and Al 2 0 3y 

51. A powder batch as recited in Claim |41, wherein said first coating comprises a 

metal. 

52. A powder batch as recited in Claim/41, wherein said first coating comprises an 
organic compound. 

53. A powder batch as recited ijp ©a(/n 41 , wherein said first coating is a particulate 
coating. 

54. A powder batch as recited in/Claim 41, wherein said first coating is a non- 
particulate coating. 

55. A powder batch as recited in tlaim 41 , wherein said first coating increases the 
sintering temperature of said metal particres. 

56. A powder batch as recited in Claim 41 , wherein said first coating improves the 
dispersibility of said metal particles in a/thick film paste. 
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57. A powder batch comprising metal comf osite particles, said composite particles 
having a weight average particle size of not greater than about 5 yum and a particle size 
distribution wherein at least about 90 weight percent jbf said particles are not larger than twice 
said average particle size, wherein said particles comprise a metal phase having at least about 
50 weight percent gold metal and further comprise at least a first non-metallic phase. 

58. A powder batch as recited in Claym 57, wherein said first non-metallic phase 
is dispersed throughout said metal phase. 

59. A powder batch as recited in C^laim 57, wherein said composite particles are 
substantially spherical. 

60. A powder batch as recited in <f laim 57, wherein said composite particles have 
an average particle size of not greater than about 3 //m. 

61. A powder batch as recitMin Claim 57, wherein at least about 95 weight 
percent of said composite particles ^erJot larger than twice said average particle size. 

62. A powder batch as recited in Claim 57, wherein said metal phase comprises 
crystallites having an average crystallite size of at least about 40 nanometers. 

63. A powder batch as recited in Claim 57, wherein said first non-metallic phase 
comprises a metal oxide. 

64. A powder batch as recited in Claim 57, wherein said first non-metallic phase 
comprises a metal oxide selected frojn the group consisting of NiO, Si0 2 , Cu 2 0, CuO, B 2 0 3 , 
Ti0 2 , Zr0 2 , Bi 2 0 3 , Pb'O, Sn0 2 , Cep 2 , Ce 2 0 3 , V 2 O s and Al 2 0 3 . 

65. A powder batch as /recited in Claim 57, wherein said first non-metallic phase 
isAl 2 0 3 . / 

66. A powder batch as recited in Claim 57, wherein said first non-metallic phase 
is a dielectric compound selected from the group consisting of titanates, zirconates, silicates, 
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aluminates, tantalates and niobates. 

67. A powder batch as recited in /claim 57, wherein said composite particles 
comprise at least about 0.1 weight percent of said first non-metallic phase. 

68. A powder batch as recited m Claim 57, wherein said composite particles 
comprise from about 0.2 to about 35 weight percent of said first non-metallic phase. 

69. A powder batch as reaitedjin Claim 57, wherein said composite particles 
comprise from about 0.2 to about 5 wefeht percent of said first non-metallic phase. 

70. A powder batch as recitea in Claim 57, wherein said composite particles have 
a higher sintering temperature than pure gold metal particles. 

71 . A powder batch as recited in Claim 57, wherein said first non-metallic phase 
is carbon. 
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72. A thick-film paste composition suitable for screen printing onto a substrate, 
comprising: 

a) a binder phase; 

b) an organic vehicle phase; tand 

c) a functional phase, said functional phase comprising gold metal particles, 
wherein said gold metal particles have a weight average particle size of not greater than about 
5 jum and an average crystallite size of at least about 40 nanometers. 

73. A paste composition as recitea in Claim 72, wherein said gold metal particles 
have a particle size distribution wherein/at least about 90 weight percent of said metal 
particles are not larger than twice said average particle size. 

74. A paste composition as/recited in Claim 72, wherein said particles are 
substantially spherical. 

75. A paste composition ps recited in Claim 72, wherein said average particle size 
is from about 0.3 //m to about 1 Sjjt 

76. A paste composition ks recited in Claim 72, wherein said binder phase 
comprises a glass frit. 

77. A paste composition as recited in Claim 72, wherein said organic vehicle phase 
comprises a polymer dissolved in a solvent. 

78. A paste composition as recited in Claim 72, wherein said organic vehicle phase 
comprises a polymer dissolved in a solvent, wherein said polymer is selected from the group 
consisting of ethyl cellulose, polyvinyl acetate and acrylic resin and said solvent is selected 
from the group consisting of terpineol, butyl carbitol, butyl carbitol acetate, kerosene, mineral 
spirits, di butyl phthalate, hefxylene glycol and alcohols. 

79. A paste composition as recited in Claim 72, wherein said paste composition 
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comprises from about 5 to about 95 weight percent of said gold metal particles, 

80. A paste composition as recited in Claim 72, wherein said paste composition 
comprises from about 60 to about 85 weight percent of said gold metal particles. 

81 . A paste composition as recited in Claim 72, wherein said gold metal particles 
are composite particles comprising a gota/metal phase and a non-metallic phase. 

82. A paste composition asjredted in Claim 72, wherein said gold metal particles 
are composite particles comprising^jgold metal phase and a metal oxide dispersed 
throughout said gold metal phase. / 

83. A paste composition as recited in Claim 72, wherein said gold metal particles 
are coated particles comprising a coat/ng substantially encapsulating said particles. 
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84. A thick-film paste composition suitable for screen printing onto a substrate, 
comprising: 

a) a binder phase; 

b) an organic vehicle pfiase; and 

c) a functional phase, /said functional phase comprising composite metal 
particles having a weight average particle size of not greater than about 5 ixm f said particles 
comprising a metal phase having at least about 50 weight percent gold metal and further 
comprising at least a first non-metallic phase. 

85. A paste composition/as recited in Claim 84, wherein said composite metal 
particles have a particle size distribution wherein at least about 90 weight percent of said 
particles are not larger than twice/said average particle size. 

86. A paste compo^eon as recited in Claim 84, wherein said particles are 
substantially spherical. 

87. A paste composition as recited in Claim 84, wherein said metal phase 
comprises at least about 90 weight percent gold metal. 

88. A paste composition as recited in Claim 84, wherein said first non-metallic 
phase comprises a metal oxLde. 

89. A paste composition as recited in Claim 84, wherein said first non-metallic 



phase is dispersed throughout said metal phase 



90. A paste composition as recited in Claim 84, wherein said first non-metallic 
phase is a metal oxide selected from the group consisting of Al 2 0 3 and Si0 2 . 

91 . A powder batch as recited in Claim 84, wherein said first non-metallic phase 
is a dielectric compound selected from the group consisting of titanates, zirconates, silicates, 
aluminates, tantalates and niobates. 
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92. A powder batch as recited/|n Claim 84, wherein said first non-metallic phase 
comprises carbon. / 

93. A paste composition a&repted in Claim 84, wherein said composite gold metal 
particles comprise at least about O.llweignt percent of a metal oxide. 

94. A paste composition as/recited in Claim 84, wherein said composite gold metal 
particles comprise from about 0.2 to about 35 weight percent of a metal oxide. 
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95. A thick-film paste composition sui/able for screen printing onto a substrate, 
comprising: 

a) a binder phase; 

b) an organic vehicle phasfe; and 

c) a functional phase, said functional phase comprising coated metal 
particles having a weight average particle size of not greater than about 5 jum, said particles 
comprising a metal phase having at least about 50 weight percent gold metal and further 
comprising at least a first coating substantially encapsulating said particles. 

96. A paste composition as recited in Claim 95, wherein said coated metal particles 
have a particle size distribution whereifi at least about 90 weight percent of said particles are 
not larger than twice said average particle size. 

97. A paste compositipp as recited in Claim 95, wherein said particles are 
substantially spherical. 

98. A paste compositfig/n as recited in Claim 95, wherein said metal phase 
comprises at least about 90 weight percent gold metal. 

99. A paste composit/on as recited in Claim 95, wherein said first coating comprises 
a metal oxide. 

1 00. A paste composition as recited in Claim 95, wherein said first coating is a metal 
coating. 

101. A paste composition as recited in Claim 95, wherein said first coating comprises 
an organic compound. 

1 02. A paste composition as recited in Claim 95, wherein said first coating comprises 
a monolayer coating. 

1 03. A paste composition as recited in Claim 95, wherein said first coating improves 
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the dispersion of said particles KM*said paste. 
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168. An intermediate component for a microelectronic device, wherein said 
component comprises an insulative substrate and a thick film paste disposed on said substrate, 
said thick film paste comprising gold metal/ particles having a weight average particle size of 
not greater than about 5 /zm and a particle size distribution wherein at least about 90 weight 
percent of said particles are not larger than twice said average particle size and wherein said 
gold metal particles comprise crystal I itps having an average crystallite size of at least about 
40 nanometers. 

169. An intermediate component as recited in Claim 168, wherein said substrate 
comprises a ceramic. 

1 70. An intermediate component as recited in Claim 1 68, wherein said substrate is 
a green ceramic sheet. 

1 71 . An intermediates (Component as recited in Claim 1 68, wherein said substrate is 
a sintered ceramic substrate 

172. An intermedij 
average particle size is from 
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onent as recited in Claim 168, wherein said weight 
ut 0.3 //m to about 1 .5 //m. 

1 73. An intermediate /component as recited in Claim 1 68, wherein said thick film 
paste is adapted to form a plurality of conductive traces disposed in substantially parallel 
relation and having an average pitch of not greater than about 25 //m. 

174. An intermediate component as recited in Claim 168, wherein said 
microelectronic device is a/multichip module. 

175. An intermediate component as recited in Claim 168, wherein said 
microelectronic device is an oxygen sensor and wherein said substrate comprises a ceramic 
compound selected from the group consisting of Zr0 2 and Ti0 2 . 
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